a b s t r a c t
Time-based prospective memory (PM) has been found to be negatively affected by aging, possibly as a result of declining frontal lobe (FL) function. Despite a clear retrospective component to PM tasks, the medial temporal lobes (MTL) are thought to play only a secondary role in successful task completion. The present study investigated the role of the FLs and MTLs in time-based PM, as well as their involvement in clock monitoring, plan generation, and time estimation, each of which may play a role in the execution of time-based PM tasks. Based upon their scores on composite measures of FL and MTL function, 32 older adults were divided into four groups, and were then tested on a time-based laboratory PM task. Overall age effects were also assessed and each of the four groups was compared to a group of 32 younger adults. High-frontal functioning participants demonstrated better prospective memory than low-frontal functioning participants, and were not distinguishable from younger adults. Older adults with high-MTL scores performed significantly better than those with low-MTL scores, but only if they were also high in FL function. FL function, but not MTL function, predicted patterns of clock monitoring, quality of plans generated to assist in time-based PM performance, and the accuracy of time estimation. Again, on each of these measures the performance of the high-frontal group was equivalent to that of the younger adults. The results of this study suggest that it is not aging per se that disrupts PM performance, but it is instead primarily the diminished frontal function seen in a subset of older adults.
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Remembering to perform an action at a future point in time is a mnemonic ability that is particularly critical to daily living. In the last 10-12 years, this "remembering to remember," referred to as prospective memory (PM), has begun to receive considerable research attention. PM is traditionally divided into two forms: event-based and time-based. An example of event-based prospective memory is remembering to deposit a check when seeing the bank on your way home. In this case, the bank serves as an environmental cue that prompts retrieval of an intended action, depositing a check. An example of time-based prospective memory is remembering that you have a 3:00 appointment. In this instance, there may be no environmental cue, but instead time alone serves as the cue to perform a previously formed intention, meeting the appointment. The implications of PM failure can be dramatic under some conditions, especially for older adults for whom medication adherence, for example, is often an important part of daily living (Insel, Morrow, Brewer, & Figueredo, 2006; Park, Morrel, Frieske, & Kincaid, 1992) .
Prospective memory differs from retrospective memory (RM) in a number of ways. Although PM possesses a RM component-clearly the intention must be retained in memory-, it also incorporates cognitive processes not necessarily required in tasks of RM. For instance, in tasks involving PM, subjects are engaged in some ongoing activity and may have to search or monitor the environment for the presence of a cue. Upon recognizing the appropriate cue, people must then interrupt their performance of the ongoing task in order to successfully complete the intended action. In contrast, RM demands no such mental gymnastics. Tulving (1983) made the point that in tasks of RM, participants are put into a "retrieval mode" in which they are explicitly instructed to remember the contents of a previously learned list, the speaker of a sentence, or the order in which a set of numbers was presented. In tasks of PM, subjects are not cued to remember previously presented information, but are required to recognize a cue and recall its associated intention without any prompting, and then carry out the intended action. Craik (1986) refers to such subject-directed operations as "self-initiated processing."
According to Craik (1986) , memory accuracy in older adults is determined jointly by the processing requirements of a particular task and by the amount of "environmental support" available. He suggests that memory tasks are ordered hierarchically with procedural memory at the bottom of the hierarchy, providing the greatest environmental support and requiring the least self-initiated processing, and PM at the top, offering the least environmental support and consequently requiring the most self-initiated processing. According to this theory, older adults should have the most diffi-
